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VEHICLE SEAT BELT SYSTEM HAVING Embodiments of the second aspect of the invention can 
UNIFORM AIR DELIVERY include any one or a combination of the following features : 

the exhaust openings comprise openings that vary in size , 
FIELD OF THE INVENTION wherein the size of the openings increase with distance 

from the air inlet along the length of the webbing ; 
The present invention generally relates to vehicle seat the exhaust openings vary in number at different locations 

belts , and more particularly relates to the delivery of air along the webbing , when the number of openings 
through the seat belt for enhanced occupant comfort . increase with distance from the air inlet along the 

length of the webbing ; 
BACKGROUND OF THE INVENTION the seat belt system further includes a material within the 

webbing that varies the air flow resistance to control 
Automotive vehicles are typically equipped with seat pressure drop through the exhaust openings ; 

belts for restraining passengers seated in vehicle seats . the material comprises at least one of rubber , nylon , 
Conventional seat belts typically include a lap belt and a polyester and polyurethane ; 
shoulder belt connected to a buckle which , in turn , connects 15 the webbing has a plurality of air flow passages , each air 
to the vehicle structure , such as a seat or floor . The seat belt controlled to distribute substantially the 
is typically made of a seat belt webbing that contacts the same air flow to separate sections along the length of 
body of the seated passenger . The webbing is somewhat the webbing ; 
permeable to water vapor and can buildup thermal energy the seat belt comprises a shoulder belt , wherein the 
and cause discomfort for some passengers . It is desirable to 20 passageway and plurality of exhaust openings are 
provide for a seat belt system that provides enhanced air formed in the shoulder belt ; 
flow for the seated passenger . the seat belt system further includes a buckle for connect 

ing with the seat belt webbing , wherein air from the air 
SUMMARY OF THE INVENTION delivery system enters the webbing through the buckle . 

According to a further aspect of the present invention , a 
According to one aspect of the present invention , a vehicle is provided . The vehicle includes a seat assembly 

vehicle seat belt system is provided . The vehicle seat belt and a seat belt system operatively coupled to the seat 
system includes a seat belt comprising a tubular seat belt assembly . The seat belt system includes a seat belt compris 
webbing defining a passageway and a plurality of exhaust ing a tubular seat belt webbing defining a passageway and a 
openings located along a length of the webbing , and an air 30 plurality of exhaust openings located along a length of the 
delivery device supplying air to the seat belt , wherein the webbing , and an air delivery device supplying air to the seat 
seat belt is configured such that air flowing out of the belt , wherein the seat belt is configured such that air flowing 
exhaust openings is substantially evenly distributed along out of the exhaust openings is substantially evenly distrib 
the length of the webbing . uted along the length of the webbing . 

Embodiments of the first aspect of the invention can 35 Embodiments of the third aspect of the invention can 
include any one or a combination of the following features : include any one or a combination of the following features : 

the exhaust openings comprise openings that vary in size , the exhaust openings comprise openings that vary in size , 
wherein the size of the openings increase with distance wherein the size of the openings increase with distance 
from an air inlet along the length of the webbing ; from an air inlet along the length of the webbing ; 

the exhaust openings vary in number at different locations 40 the exhaust openings vary in number at different locations 
along the webbing , wherein the number of openings along the webbing , wherein the number of openings 
increase with distance from an air inlet along the length increase with distance from an air inlet along the length 
of the webbing ; of the webbing ; and 

the seat belt system further includes a material within the the vehicle further includes a material within the webbing 
webbing that varies the air flow resistance to control 45 that varies the air flow resistance . 
pressure drop through the exhaust openings ; These and other aspects , objects , and features of the 

the material comprises at least one of rubber , nylon , present invention will be understood and appreciated by 
polyester and polyurethane ; those skilled in the art upon studying the following speci 

the webbing has a plurality of air flow passages , each air fication , claims , and appended drawings . 
flow passage controlled to distribute substantially the 50 
same air flow to separate sections along the length of BRIEF DESCRIPTION OF THE DRAWINGS 
the webbing ; 

the seat belt comprises a shoulder belt , wherein the In the drawings : 
passageway and plurality of exhaust openings are FIG . 1 is a perspective view of the passenger cabin of an 
formed in the shoulder belt ; and 55 automotive vehicle having a seat belt system restraining a 

the seat belt system further includes a buckle for connect person seated on a seat assembly and configured with air 
ing with the seat belt webbing , wherein air from the air delivery , according to one embodiment ; 
delivery system enters the webbing through the buckle . FIG . 2 is an enlarged side view of a portion of the seat 

According to another aspect of the present invention , a assembly illustrating an air delivery system coupled to the 
vehicle seat belt system is provided . The vehicle seat belt 60 seat belt buckle for delivery of air to the seat belt webbing ; 
system includes a seat belt comprising a tubular seat belt FIG . 3 is an enlarged portion of the seat belt webbing 
webbing defining a passageway having an air inlet and a further illustrating the arrangement of air outlets , according 
plurality of exhaust openings located along a length of the to a first embodiment ; 
webbing , and an air delivery device supplying air to the air FIG . 3A is a cross - sectional view taken through line 
inlet into the passageway , wherein the seat belt is configured 65 IIIA - IIIA of FIG . 3 further illustrating the air outlets ; 
such that air flowing out of the exhaust openings is substan FIG . 3B is a cross - sectional view taken through line 
tially evenly distributed along the length of the webbing . IIIB - IIIB of FIG . 3 further illustrating the air outlets ; 
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FIG . 4 is an enlarged portion of the seat belt webbing 22B and shoulder belt 22A may be connected to one another 
illustrating the arrangement of air outlets , according to a or may be separate belts . It should be appreciated that the 
second embodiment ; shoulder belt 22A or the lap belt 22B or both the shoulder 

FIG . 5 is an enlarged portion of the seat belt webbing belt 22A and lap belt 22B as shown may include the tubular 
illustrating an arrangement of air outlets , according to a third 5 passageway operatively coupled to the air delivery and air 
embodiment ; exhaust openings 50 for outputting forced air , according to 

FIG . 5A is a cross - sectional view taken through line various embodiments . 
VA - VA of FIG . 5 further illustrating the air flow paths ; The vehicle seat belt system 20 also includes an air 

FIG . 5B is an exploded view of the seat belt webbing delivery device 40 for supplying forced air to the seat belt 
shown in FIG . 5 ; 10 webbing 24. The air delivery device 40 may be located 

FIG . 6 is an enlarged view of a portion of the seat belt within or below the vehicle seat assembly 12 , as shown in 
webbing illustrating an arrangement of air outlets , according FIG . 1 , according to one embodiment . It should be appre 
to a fourth embodiment ; ciated that the air delivery device 40 may be a shared or 

FIG . 6A is a cross - sectional view taken through line dedicated air delivery system and may be located elsewhere 
VIA - VIA of FIG . 6 further illustrating the air flow paths ; and 15 on the vehicle . The air delivery device 40 may include a 

FIG . 6B is a top view of the portion of the seat belt heating , ventilation and air conditioning ( HVAC ) system for 
webbing shown in FIG . 6 . delivering heated or cooled air through air ducts . In addition , 

the air delivery device 40 may deliver air in the form of 
DETAILED DESCRIPTION OF THE increased concentrations of oxygen , humidified air , or olfac 
PREFERRED EMBODIMENTS 20 tory scented air , which may be delivered into a supply 

passageway 36 within the seat belt webbing 24 and output 
As required , detailed embodiments of the present inven through the exhaust openings 50. The air delivery device 40 

tion are disclosed herein ; however , it is to be understood that delivers forced air into the supply passageway 36 in the seat 
the disclosed embodiments are merely exemplary of the belt buckle 34 and the forced air passes through the con 
invention that may be embodied in various and alternative 25 nector tongue 32 into the seat belt passageway 48 in the seat 
forms . The figures are not necessarily to a detailed design ; belt webbing 24 , according to one embodiment . 
some schematics may exaggerated or minimized to show As seen in FIG . 2 , the air delivery device 40 delivers 
function overview . Therefore , specific structural and func forced air to the air flow supply passageway 36 within the 
tional details disclosed herein are not to be interpreted as seat belt buckle 34 and the connector tongue 32 fastened 
limiting , but merely as a representative basis for teaching 30 thereto . The connector tongue 32 and buckle 34 may have 
one skilled in the art to variously employ the present cooperating interior chambers that form the air flow supply 
invention . passageway 36 similar to those employed in a seat belt 

Referring now to FIG . 1 , a portion of the passenger cabin airbag system , according to one embodiment . The air deliv 
or compartment of a vehicle 10 is generally illustrated ery device 40 may include a fan to force air into the seat belt 
having a seat belt system 20 assembled onto a seat assembly 35 passageway 48 in the seat belt webbing 24. The forced air 
12 and including an air delivery arrangement for delivering builds up a pressure within the seat belt passageway 48 due 
forced air to a passageway in the seat belt webbing and out to resistance in the partially closed chamber formed by the 
exhaust openings , according to one embodiment . The passageway 48. The air delivery device 40 delivers forced 
vehicle 10 may include a wheeled motor vehicle , such as a air via a tube 41 into the air supply passageway 36 at a 
car , truck , van or any other type of vehicle that includes a 40 pressure to blow air into seat belt passageway 48 and out of 
seat belt system . The seat assembly 12 is generally illus the exhaust openings 50 in close proximity to the occupant . 
trated including a lower seat 14 pivotally connected to an It should be appreciated that the vehicle seat belt system 20 
upper seat back 16 and configured to receive and retain a may also employ a seat belt airbag which may share an air 
seated passenger 18. It should be appreciated that the vehicle delivery passageway in the connector tongue 32 and buckle 
10 may include a plurality of seat assemblies 12 each 45 34 . 
including a seat belt system 20 as shown and described The vehicle seat belt system 20 includes the seat belt 
herein . having the tubular seat belt webbing 24 defining the seat belt 

The seat belt system 20 is shown as a three - point seat belt passageway 48 and a plurality of outlets or exhaust openings 
configuration having a tubular seat belt webbing 24 con 50 located along a length of the webbing 24 with the seat belt 
nected at a first connection point 28 generally near the top 50 configured such that air flowing out of the exhaust openings 
of the seat back 16 or another supporting portion within the 50 is substantially evenly distributed along the length of the 
vehicle such as the B - pillar , a second connection point 26 webbing 24. By distributing the amount of air exiting the 
connected to the floor or the seat 14 of the vehicle generally webbing 24 substantially uniformly across the length of the 
in the region of the lap of the passenger seated on the seat webbing 24 , the heated or cooled or other forced air is 
14 , and a third connection point 30 shown connected to a 55 distributed proximate to the seated occupant in a substan 
connector tongue 32 which releasably connects or fastens to tially uniform manner . 
a seat belt buckle 34. The connector tongue 32 is matingly To achieve the distribution of air in a substantially uni 
and releasably coupled to the seat belt buckle 34 for fasten form manner , the vehicle seat belt system 20 may be 
ing the connector tongue 32 onto the buckle 34. The seat belt configured with the exhaust openings 50 formed having a 
system 20 includes the seat belt comprising the tubular seat 60 size that varies along the length of the seat belt webbing 24 , 
belt webbing 24 defining an interior passageway and a according to a first embodiment shown in FIGS . 3-3B . In 
plurality of air exhaust openings 50 formed therein . In the this embodiment , a series of rows of exhaust openings 50 are 
embodiments shown , the seat belt webbing 24 includes a formed extending from the air inlet side of the webbing 24 
shoulder belt 22A that is generally positioned to extend from where the forced air is delivered with exhaust openings 50 
the lap over the shoulder and chest of a passenger and a lap 65 that increase in size in a direction along the path of air flow 
belt 22B which is positioned to extend over the lap of the passing from the inlet side towards the opposite end of the 
passenger when seated in the seat assembly 12. The lap belt webbing 24. The exhaust openings 24 formed upstream near 
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the inlet side have a small size as seen in FIG . 3A , whereas increased number of the exhaust openings 50 along the 
the exhaust openings 50 formed downstream near the oppo length of the seat belt webbing 24 allows for a substantially 
site side have a much larger size as seen in FIG . 3B . The area uniform distribution of the air along the length of the seat 
of the exhaust openings 50 formed between the extreme belt webbing 24 . 
ends of the webbing 24 increase in size at different locations 5 In addition to employing either a variation in the size or 
from the inlet side towards the opposite side of the webbing a variation in the number of exhaust openings 50 along a 
24 . length of the webbing 24 as described above in accordance 

In the embodiment shown , the exhaust openings 50 have with the first and second embodiments , it should be appre 
a substantially circular shape and a diameter that varies to ciated that that the seat belt webbing 24 may include a 
achieve the change in size . However , it should be appreci- 10 combination of varying the size and the number of exhaust 
ated that the exhaust openings 50 may have other shapes and openings 50 along the length of the webbing 24 so as to 
sizes . achieve a substantially uniform distribution of air output 

The tubular seat belt webbing 24 shown in a somewhat across the length of the seat belt webbing 24. For example , 
collapsed or flattened state having a top layer 44 connected exhaust openings 50 formed near the air inlet side of the seat 
to or integrally formed with a bottom layer 46 with the seat 15 belt passageway 48 may include a small number of exhaust 
belt passageway 48 therebetween . The seat belt webbing 24 openings 50 and a small opening size , and the number and 
may be formed of a non - permeable material that prevents air size of the exhaust openings 50 may both increase along the 
from flowing through the material or substantially prevents length of the seat belt webbing 24 proceeding from the inlet 
air from flowing through the material , with the exception of side towards the opposite end of the seat belt webbing 24 . 
air flowing through the exhaust openings 50. One example 20 Referring to FIGS . 5-5B , the seat belt webbing 24 is 
of a material suitable for forming the seat belt webbing 24 further illustrated having a variable hydraulic air resistance 
is a woven polyester which may be coated with a silicone within the air flow passageway 48 so as to distribute the 
layer to achieve a desired low level or no air permeability . amount of air substantially uniformly amongst four sections 
In the embodiment shown , the exhaust openings 50 are 60A - 60D of the seat belt webbing 24 along a length of the 
formed in the top layer 44 of the webbing 24 such that the 25 seat belt webbing 24 , according to a third embodiment . Each 
pressurized air output from the exhaust openings 50 is blown of the sections 60A - 60D has exhaust openings 50 that may 
in close proximity to and around the occupant seated in the be formed in the top layer 44 , bottom layer 46 and / or the side 
seat . The air thereby blows outward from the occupant and layers between the top and bottom layers 44 and 46. In this 
creates an air distribution zone around the occupant . Alter embodiment , the length of the seat belt webbing 24 illus 
natively or in addition , the air exhaust openings 50 could be 30 trated has four successive sections 60A - 60D in series which 
located in the bottom layer 46 or sides of webbing 24 to blow generally output forced air through the exhaust openings 50 
air onto the occupant or very close to the occupant . The air substantially uniformly amongst the four sections 60A - 60D . 
forced into and entering passageway 48 at the upstream side This is achieved by employing an air resistance material 
generally will be at a higher pressure at the inlet side than the shown provided by air resistance members 52A - 52C located 
air downstream at the opposite end of the seat belt webbing 35 within the air flow passageway 48 of seat belt webbing 24 . 
24. In order to evenly distribute the air output substantially Each of the hydraulic air resistance members 52A - 52C is 
from one end of the seat belt webbing 24 to the other end of made of an air permeable material that has a uniform air 
the webbing 24 , the exhaust openings 50 are sized to be porosity and the length of the members 52A - 52C varies such 
smaller at the air inlet side and increase in size to larger sizes that the overall air porosity for distributing air to each of the 
towards the opposite end . As a result , the air flow is 40 four sections 60A - 60D is controlled to evenly distribute the 
substantially uniformly distributed throughout the length of air output from each of the four sections . According to one 
the webbing 24 . embodiment , the hydraulic air resistance members 52A - 520 
Referring to FIG . 4 , the seat belt webbing 24 is illustrated may include an air permeable open cell rubber material . 

having an arrangement of exhaust openings 50 that varies in According to another embodiment , the members 52A - 52C 
the number of openings 50 at different locations along a 45 may be made of a porous woven nylon , or nylon spacer mesh 
length of the webbing 24 from the air inlet end upstream to ( e.g. , Mayer fabrics ) polyester , polyurethane or other syn 
the opposite end of the seat belt webbing 24 downstream , thetic or natural fibers material . According to other embodi 
according to a second embodiment . In this embodiment , the ments , the members 52A - 52C may include a variable mix 
exhaust openings 50 are shown having a substantially uni ture of air porous material or a mix of open and closed cell 
form size and are located in the top layer 44 to blow air 50 air porous material . Each of the members 52A - 52C provides 
proximate to the occupant seated in the seat . The exhaust an air restriction with a given size within the seat belt 
openings 50 may be located in the top layer 44 , the bottom webbing 24. The members 52A - 52C are shown having a 
layer 46 , and / or the sides between the top and bottom layers substantially rectangular shape and a varying length and are 
44 and 46. The exhaust openings 50 may have a substantially stacked one on top of the other adjacent to the exhaust 
circular shape with a diameter that may be the same . It 55 openings 50. As a result , exhaust openings 50 closer to the 
should be appreciated that other shapes and sizes of the air inlet have all three members 52A - 52C stacked in front of 
exhaust openings 50 may be employed . The number of the exhaust openings 50 such that the air porosity controlled 
exhaust openings 50 spaced at different distances along the to these exhaust openings 50 is decreased whereas the air 
length of the seat belt webbing 24 varies such that a smaller porosity of the exhaust openings 50 extending downstream 
number of exhaust openings 50 is presented upstream on the 60 toward the opposite end of the seat belt webbing 24 have a 
inlet end of the seat belt webbing 24 and gradually increase higher air porosity due to the reduced number of members 
in number downstream toward the opposite end of the 52A - 52C covering the exhaust openings 50. According to 
webbing 24. As seen in the embodiment shown , a single another embodiment , the air restriction material may be 
exhaust opening 50 is located near the inlet to the passage formed with an air porosity that varies along the length of 
way 48 and at substantially even spaced distances along the 65 the webbing 24. In this embodiment , the size of the exhaust 
length of the seat belt webbing 24 , the number of exhaust openings 50 and the number of the exhaust openings 50 are 
openings 50 successively increases by one . As a result , the substantially uniform ; however , it should be appreciated that 
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the size of the exhaust openings 50 and the number of the 3. The seat belt system of claim 1 , wherein the plurality 
exhaust openings 50 along the length of the seat belt of exhaust openings vary in number at different locations 
webbing 24 may vary , according to other embodiments . along the webbing , wherein the number of openings of the 

Referring to FIGS . 6-6B , the seat belt webbing 24 is plurality of exhaust openings increase with distance from an 
further illustrated having a constant air passage hydraulic 5 air inlet along the length of the webbing . 
diameter spacer material that forms a plurality of passage 4. The seat belt system of claim 1 , wherein the webbing 
ways to control the forced air delivered to three separate has a plurality of air flow passages , each of the plurality of 
sections 70A - 70C of the seat belt webbing 24 along a length air flow passages controlled to distribute substantially a 
of the seat belt webbing 24. The three sections 70A - 70C may same air flow to separate sections along the length of the 
be made by a non - air permeable polymer or plastic or other 10 webbing . 
material that forms separated air flow chambers . Each of 5. The seat belt system of claim 1 , wherein the seat belt 
sections 70A - 70C has exhaust openings 50 that may be comprises a shoulder belt , wherein the passageway and the 
formed in the top layer 44 , bottom layer 46 and / or the side plurality of exhaust openings are formed in the shoulder belt . 
layers between the top and bottom layers 44 and 46. In this 6. The seat belt system of claim 1 further comprising a 
embodiment , a first section 70A closest upstream to the air 15 buckle for connecting with the seat belt webbing , wherein 
inlet end of the webbing 24 has exhaust openings 50 that the air from the air delivery system enters the webbing 
receive forced air within a first air flow passage 48A , a through the buckle . 
second section 70B in the middle receives forced air within 7. The seat belt system of claim 1 further comprising a 
a second air flow passage 48B , and a third section 70C on material within the webbing the varies an air flow resistance 
the downstream end opposite the inlet end receives forced 20 to control pressure drop through the plurality of exhaust 
air within a third air flow passage 48C . Each of the first , openings . 
second , third passageways 48A - 48C has its own separate air 8. The seat belt system of claim 7 , wherein the material 
flow chamber for receiving forced air from the air inlet and comprises at least one of rubber , nylon , polyester and 
delivering the air output in three respective sections 70A polyurethane . 
70C via exhaust openings 50. As such , forced air is delivered 25 9. A vehicle seat belt system comprising : 
to each of the three sections 70A - 70C separately so as to a seat belt comprising a tubular seat belt webbing defining 
substantially uniformly distribute the air to each of the a passageway having an air inlet and a plurality of 
sections 70A - 70C . exhaust openings located along a length of the web 

Further , in this embodiment , the middle section 70C is bing ; and 
shown having a nozzle 58 which outputs forced air output 30 an air delivery device including a fan supplying forced air 
from the exhaust openings 50 thereunder and directs the to the air inlet into the passageway , wherein the seat 
forced air in a desired direction towards the occupant's head belt is configured such that the air flowing out of the 
or fac so as to heat and / or cool the head or face of the plurality of exhaust openings is substantially evenly 
occupant . The nozzle may be located on other sections of the distributed along the length of the webbing to create an 
seat belt webbing 24 or may be absent in other embodi- 35 air distribution zone proximate a seated occupant . 
ments . 10. The seat belt system of claim 9 , wherein the plurality 

Accordingly , the vehicle seat belt system 20 advanta of exhaust openings comprise openings that vary in size , 
geously provides for a plurality of exhaust openings 50 in an wherein the size of the openings increase with distance from 
arrangement whereby forced air is substantially uniformly the air inlet along the length of the webbing . 
distributed throughout a length of the seat belt webbing 24 40 11. The seat belt system of claim 9 , wherein the plurality 
for providing enhanced air flow distribution . The vehicle of exhaust openings vary in number at different locations 
seat belt system 20 advantageously allows forced air to be along the webbing , wherein the number of openings of the 
delivered through the seat belt buckle into the seat belt plurality of exhaust openings increase with distance from the 
webbing 24. The system 20 therefore advantageously pro air inlet along the length of the webbing . 
vides for enhanced air distribution . 12. The seat belt system of claim 9 , wherein the webbing 

It is to be understood that variations and modifications can has a plurality of air flow passages , each of the plurality of 
be made on the aforementioned structure without departing air flow passages controlled to distribute substantially a 
from the concepts of the present invention , and further it is same air flow to separate sections along the length of the 
to be understood that such concepts are intended to be webbing . 
covered by the following claims unless these claims by their 50 13. The seat belt system of claim 9 , wherein the seat belt 
language expressly state otherwise . comprises a shoulder belt , wherein the passageway and the 

plurality of exhaust openings are formed in the shoulder belt . 
What is claimed is : 14. The seat belt system of claim 9 further comprising a 
1. A vehicle seat belt system comprising : buckle for connecting with the seat belt webbing , wherein 
a seat belt comprising a tubular seat belt webbing defining 55 the air from the air delivery system enters the webbing 

a passageway and a plurality of exhaust openings through the buckle . 
located along a length of the webbing ; and 15. The seat belt system of claim 9 further comprising a 

an air delivery device including a fan supplying forced air material within the webbing that varies an air flow resistance 
to the seat belt , wherein the seat belt is configured such to control pressure drop through the plurality of exhaust 
that the air flowing out of the plurality of exhaust 60 openings . 
openings is substantially evenly distributed along the 16. The seat belt system of claim 15 , wherein the material 
length of the webbing to create an air distribution zone comprises at least one of rubber , nylon , polyester and 
proximate a seated occupant . polyurethane . 

2. The seat belt system of claim 1 , wherein the plurality 17. A vehicle comprising : 
of exhaust openings comprise openings that vary in size , 65 a seat assembly ; and 
wherein the size of the openings increase with distance from a seat belt system operatively coupled to the seat assem 
an air inlet along the length of the webbing . bly and comprising : 

45 
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a seat belt comprising a tubular seat belt webbing 

defining a passageway and a plurality of exhaust 
openings located along a length of the webbing ; and 

an air delivery device including a fan supplying forced 
air to the seat belt , wherein the seat belt is configured 5 
such that the air flowing out of the plurality of 
exhaust openings is substantially evenly distributed 
along the length of the webbing to create an air 
distribution zone proximate seated occupant . 

18. The vehicle of claim 17 , wherein the exhaust openings 10 
comprise openings that vary in size , wherein the size of the 
openings increase with distance from an air inlet along the 
length of the webbing . 

19. The vehicle of claim 17 , wherein the exhaust openings 
vary in number at different locations along the webbing , 15 
wherein the number of openings of the plurality of exhaust 
openings increase with distance from an air inlet along the 
length of the webbing . 

20. The vehicle of claim 17 further comprising a material 
within the webbing that varies an air flow resistance . 20 

* * * 


